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A memory device is provided. The memory consists of a 
substrate, stacked structures for memory cell, first isolation 
structures, stacked structures for device, and second isolation 
structures. The substrate has a memory cell region and a 
peripheral region having trenches. Each stacked structure for 
device is located on the substrate between two adjacent 
trenches, and consists a gate dielectric layer and a gate, and 
the gate dielectric layer covers the substrate partially. Each 
second isolation structure is located between two stacked 
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Structures for device, and consists of a liner and a isolation 
layer. Also, the liner is located on the sidewalls of the gate 
dielectric layer, the surface of the trench, and the surface of 
the substrate without covering by dielectric layer, and the 
liner on the surface of the substrate without covering by 
dielectric layer is rounding. The isolation layer covers the 
liner, and fills the trenches at least. 
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9u - ^mw.^n ' 

^ik^m^7^^m^-mtt'\^ii7t^'¥ « iib^h ' ^^^^^ 

1^ ^ ^ ^ 'fb^-^ t» td'lt ^ '7J^ ^ - « te. m It (Non- 

volatile Memory) ' "® ikb ^ # # # 'f^ te. -It It 1^ ^ - # 

(Erasing) ' I"— Jt^ — jt^j (Block by Block)#. |^ 

' >j5E. - B^a IS -b ' ■5rf:i^"^^^'ib4L«^itte.'it 

^ ^ -fi ;JrMe. 'It Ife ^ ^ # ^ #1 te. 'It J!fe J-X ^ ^fi ^ ^ if t ^ 

t ^^i^^-fa^lf it^m^ic. ' -a-2t^te.'ltJ!fe^^#^7t#^ 

^^-fb^^itt&'lt^B^ ' #;$'j^>i5E:|l#te.'it^#^ll7G# 
m lA^ffl ic ^^7Fi^o-^-5ri:f^'^^^'fb4L«^ 
-M-^ ' n^m.m ia » M'^I:;^ loo » ihb;^;^ 100 A 

*ie.'ltJ!fe^ 102 ^^itllli^^ 104 ' M-^ab^M, 100 Jl e> 
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no " ^ i^-^^^M no ^^^^nn^^M- ^ "BiM^A 
100 ' a^te^'itifen 102 ^^M. 100 ^^^mm ni > 

^n^^t.^^ 104 :^^}^ 100 t^^i^^tm. 114 ° 
' tt#HSBj IB ' 112 ^ 114 

m,^ \06 108 6^#j^?f>/fem>t 116 4L^^';^?^ 

112 $L 114. i^^lg..^^ 118 o mk ' #l^^^>f 110 
>S.^P^6^|.^g..#L>t 118 ' £Js^tZ'\k^^ 102 ^M,7ti^m^^M 
120 ' iiJ-^^itliJi^ll 104^^^7t#I^m.^#;f^ 122 «> 

' n$-m.m ic » ^te.'it^^ 102 ^p^^;^^ 

\0S ^^^i^^mfB^it^'^M 124 o -^^^ » ^l^^itti^^l^ 
104:^^|^>t 106 ||.>f f.Pf1;fe>f 108 o ^ t^l^^^^^^r-f?'] 

■kP^s^n^r^'i^m^'^M^iM^''^^'^^^^^^^ 104 

160 jL^^^f^iTM:;! 128^4 ' ^t^'\k^^ 102 ^PtI 

Pai-irt^ 124 jL^>^^f'jp^i;f3s^ 130 ' M.^.m^m^k'^s^^ 

l04:^mi\''^M 12S jL^^mmM 132 » 

^ » 4i^ffi3jjt #te.'lt JifelA 102 7C -ft §fl M (Critical 
Dimension » CD)^#?^ ip^ 6^1 ^ f'J » -fS;!: ' IN" ^ it 1: i?^ 
11 \0A^^ ' *;!F^^itl:^2^ll 104 :^^M7G#^ie.'tt^ll 

102 ^te.'itife^^6^j#^l:a^i5i ' mi^M^^M^^"^ 
m^M 106 ^}i:^^^m^'^M ns ^ ^ifrj^^^h^^r^^^ 

-^M 128 o ' 'ji^i<.ifcbPf1iJ>€>f 128 ' ^^^^^'] 

m^t^'\!k}^^ikMm^^^^'S-^m^^ 108^f|^^ 106 
#1^ ' Sitb^ii^^Tt'f^i^aiM;^^ 122 ' t-^^m^m^-f^ 
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^7t^^mm.^m 122 o :koitb>lf t-^^^itt^^^ 104 ^7t 

# se. 1. >j5t ^ it 1 5^ ^ 4a HP ^ ^ ^ >t m ^ FbI 1. >^ 
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^ ;!P^ it # te. 'It d le. 'It ^ 4 M ;}t H ^ 6fj i§ ^ 

-r^ ' n^-m^m 2a » 200 ' itb^;^ 200 ^ 

^^-7t#^ 202 ^i^^7t#^ 204 » jL>^L:S.>^ 200 jie 

n^^^miM 206 |ag|#>fb:^f.^>f 208 o ' 'f^tiyf 

206 t#J:^tn;%^t -5^ 'fb4^':fto|L'fb*^ ' 

ifij^^t^i%^M 206 ^^;5ry^^]*i;l:#f^>fb>i- » jtb^h » >j5t. 
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-^^i*^fe^?'Jt ' 208 ^#t^?'J^^^t#*+ ' ^ 

;$'J^ ' ^^-7t#lA 202 208 

•^^i ' i^^mn 2B ' j;^|^-7t#(l 202 ^®#>fb4L 
208 i'f^^^nn^^^^^Um^^ 206 
200' a;^^-7t#'^ 202 ^^M. 200 t^^J^^ 210 » 

' ^%sz.7ti^\^ 204 208 m^^^mft 

208 210 6^i#J^^^Fb^P^:>^ 212- ' 

FalP^:^ 212 :^^>i^.^^*:'^?•J:^;l:^:!P^:i.;£-L 200 ^>^'->t ^ 

♦ n^-mm 2C ' JJ<^^7t#^ 204 4L^^>t 208 

>s.raip^^.2i2#^ i4ti^^^^^ ' ikmmM 206 n^M. 

200 ' J'X;!?^^^7C#^ 204 ^^M, 200 t^ic.>i^m 214 <• 
^-|3t'fif^;5fe#J t ♦ ^^4.^>&^^it#^ 204 t^^f^^-^t 
^^Jtit# ' M'J;^itb#^ tm^^^>tli 214 6fj>m>^#.;*;.;^ 
^-TG^IE 202 210 ^^>^ ' 4^^fTq>ft#^^.^^l^— ^ 

#l^fBlP^:^ 212 o 

' n$^mm 2d > ^:m^4L:?.^>f 208 - >^ 
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m 210 ^ 214 6^^® aA^-^TG-f^^ 204 t^^^-^-f^M 
M 206 ^SJi^^m^ 216 o ' M>t 216 6^#t#J:ko 

^m^M 206 :ij3^^>B^^bif^(:i£oa^b*j^)a^ ' M'J;^p^^ — 7t# IS 
204 ^^tm^^^'f^ti^ 206 :53^-#'?iL#L'fb ' ^i^m^m^^ 
j^^^mM 216 Iil^b(:Jco;ft!^218mH^)°>|t-|3t'fi^^fe^?'J t ' 

206 ^^A^mM 2I6 *;iP^e>Iil^b 
(Rounding) » S itb^>?->^#. A^^'te^P^^fj;?-;^ <> 

' ;?r^>tm 210 1^ 214 ^m^m^M 220 > j;^^J5'J 
^^ilTt^Rli^^^m 222 |a 224 o 

iNF;5'J;l:'^'Jffi Jii4^^>^'#^l^-it#^ 202 » 

.^7C'f^i^;^,^;^222 !1^^^6^l^^ » 4^ffi3^^#^-7t# 
H 202 :^7G#^KjBa^A-t^#^^6^J^f'J - i^!j-H- ' 
^it#^ 204 ^IJt » ^^l..^it^7t#|i^^rfn^f ^^;t 208 
H'f^ti^ 206 #|^a^ ' ^^^M-^i%^^ 20.6 ^^^^m 
^ 216 M-j^^^M- ' Sifcb^JXiti&.>li^HI'f§7t#R?,^M# 
224 o 

JiC T#. J-X ie.'It 1^ 7t # ^ it ^ ^ -L idt^ >^ m 

-r^ ' n$^mm 3a » m-^i^^s boo > ^t^M. soo 

^ie.'ltJ3fe^ 302 |!|^ii^3§-lE 304 » i>^E.itb;^;& 300 Ji e> 
m^^'^mM 306 ^^^'fb^L^f SF^;^;t 308 o ' ^ 
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^tSk » ^-^ik'^Z^m t ' ^n^^h^'S-^f^^^ 308 Ji 
^tl^^M.^ ^M^M 310 n 312 ' A t 310 6^j#t 

o jtb^J'h ' 312 ^H-kp ^m^y^i^iBSG) ' r?q 

' n^-m.m 3b > aie.'it^ii 302 :^Bi#>fb-^>f 

300 ' a^tt-m^^ 302 300 t^ii<.>#l§ 314 « ^ 

t ' 304 -t-^TfePJ-yf (^,%7f:W€^ ' 0 itb-^T 

vxm^^^^'l'^MU^ik o itb^h ' *;{P^te.'lt^|A 302:^:?-^ 

6^,^(5^^^^ 312 J^^ o 

' ;5F^^itf:i^^^ 304 308 M^m^ 

mm&t 316 ' ^^tY^'J^^^^^^J^LJ^CBSO-o ^-^^f' 
:5fe#Jt ' ^tL^m^^t^'\k^m^ 302 :^^J$^M 312^ 310 > 

30S ^mm 314 ^m^^^mm^ 3i6o ^ t > 

m 316 :^^j^:^}^i^^\^^^^^M.JL 300 ^ 

>f 308 ^fB^m^ 3ie>i^^unn^^^ » ^t^^'jf i^>t 306 

^^M. 300 ' 304 :^^J^ 300 tff>^>tli 

318-^,tb^^t ' te.'ltJ3fe^ 302 ^m.M(^^7^)^ 
^M. ' Sifcb-^ras^i^it'tiS'J'lilH^'^ - j^b^h > ^-^-fi* 
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302 314 ' ^J^^:rTi7,'^^#^4.^;^?^^ 

itta^ll 304 ^/f^iL:^it#l^^l#^4:^^li'fi^l^.^Stfe 
i7 » ' ^?kmm^ 316 ||^^>t 312 ° 

' if^-m.m 3D ' ;^#^^>f ^Ff1>^^ 308 #J>^ ^ 
j^i^ 314 ^ 318 a^^itl:^^^ 304 t^/f#^^^ 

|^>f 306 ^®jL^^M>t 320 o m>f 320 ^U'^'iH-ifpA^ 

f 306 6fj# t*>%>e^'fb#?(*>^>lb^>^)B^ ' Mm^itl: 
304 :^t^#S^f l^>t 306 '7)^^#:|L^b ' ifrj^^UJ^ 
m^^^UM 320 ia^>fb(:^#^ 322 ^TTt) o 
#Jt ' >^lti^^E^^I^>t 306 ^®>46^|^^ 320 *;ir^e.il 
>fb ' ^I^b*>?.>^#.A;5?^*^^P^6^^>^|->^ <> 

' ^;^r^j;#m 314 ^ 318 ^m^m^M 324 ^^1. ' 
5^l^:f.^>t 310 ^^P^4L.^,^>t 324 ' -a^JS-J^i^Tt^l^ 
m^^^^ 326 ^ 328 o ^ t ' -f-iE^b6^^>^'f?'J:feo;%it^'lb^ 

^Jl. ' 3E » ;^p^te.•lt^^ 302 

308 ;a®^ilf^fB^^t^ 330 ° ^-^^i^ijfe-f?'] t ' -St^^ 
^mr^^ir-^M 330 ' Jt^^:i^te.'ltJlfell 302:^^f ^ffl 
;|^>f 308 Xm^^-^i^^r^^M 332 » 1: Ffl^^ 

f^FBl^t^ 330 ^^m^^ ' itr7Qit^7ffl^^^tb(Gate 
Coupling Ratio » GCR) » ^-^^i^^Jfe-f^-J t ' >f I:M^>t 
332 Jt^#a.^^^P^6^|7G#l%^.^^ 326 <> 
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' ^^Mit'^^^ 304 ^}^l.m^M 308 
>f 306 o ^ t ♦ ^f^n-^m^M 308 ^'^mM 306 6^j;5r>ir 

jlbB^ ' 324 :r^#3t'^$'J'^in$^ ' -fS;^ 

^i^UM-^'^^M 306 ^fir>46^jM>t 2>20 M-^^M- ' Sitb 
^a;t5ti€i^7t#l^^li^4 328 ^ ' it .^n ^> ^ -6i ^j^ ' 

itb#l^t ' te.'ltlfelE 302 ^*7fe.PJ-^(^.%7f:Wl:^ ' S 
' n$^^.m 3F ' ;^r^^it't5^^ 304 300 

^©^^PT^ifM:^ 334 - *t ' p^irM:>t 334 6fj#t^?'J*' 

336 V ^LM.iS^Msk'^^^ 304 t^Pf1^€>t 334 _L 
338 - » ^f'Jffl^^ 336 ^m^^M 338 6fj 

# ' tTi7*^>ic.;$->ir^?'J:kn^it;^:&;& 300 ^ 

338 #^^;?r*^7t'f^M^li^^i# 328 Ji <> 

a T #> te. ^ 'J ffl -h i4 te. -It It 6fj $L it >5- >^ ^/r # ^ # - 

i^m^$'mm 3f » ULi4^te.'it^7t##*:&;i 300 ^ 

^^-te.'ltl&:t^#M^^ 301 > ^^#7t#Pi?,^#m 326 ^ ^ 
'>^-7ti^^L^^m 303 ^^^-fSic^l^^^i^f^ 328 ^/f# 
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300 ^^ie,'lt^^ 302 |a^ittJ2^(l 304 » 
JSL^i^mm^ 302 t^^^J^-fijtm 314 ' itJ-^^itl: 
304 t ^*t^li>#l^ 318 o ^-^^i^;5fel?'J t ' }^ 

m 318 6^?^>^'(?'J:{(o;^A;^>#m 314 ^7^^ ' a:tt;«f0 7G#I^ 
328 » 

itb^h ' te.'lt^^^4«^#^4 301 #.se.i^te>'lt^^ 302^ 

^^m^i^^i^'^ 314 ^fB^6^;i.;£ 300 Jl ' J-il:bte.'It^:t^* 
301 l^>t 306 - i^^mmM 308 - f^^Pal^ 

t^l 330 |a^f.jp^^;^;t 336 ° ^-mk^^^H t ' 

Jt^^>f ^P^l^^ 332 S&i>j5L>f SFf^;j^>t 308 ^f4\mit% 
>t 330 :t.Fa1 ' VXi^^^iJ^J'S■%f^^^f^f^^'^^ 330 

X FtI ;m >t 3 3 2 #, 1. 1. ^ # ^ 6<j 70 # ^ ^ 3 2 6 o 

^^h ' 7t#l%^.^;^ 326 #ge.S>i5tt&'It^^ 302 
^Id'ltl&itftM;^ 301 4:.Fb1 ' 3-^m7ti^mm^^^2>26 % 
*M>t 320 ^.^g..^;t 324 ° *t ' m>t 320#.Se.l. 

^t^M 306 ^>^iPp1;gfc>t 308 6^; #J ^ J-X A >t 314 
^Jl « itb^h ' ^S,#.>t 324 <f.^M.MM 320 ' J. ^ ^J^^ >^ 
^314° 

^ ' 7t#i^#,%;f^ 303 #,Se.^^^ it 15^11 304 
4allP^t^^fe>#m 318 :^FBl6^j:i.;& 300 Jl ' J.jtb7G#i^#M 

303 #.5-^^*Pi^^l:>t 334 ^F^;^^ 338 ^/f^f^ic. ' 
Ff^^t^ 334 300 <> ^-mk'^i^ 

t » Ffm^ 338 'ff,l:l.^^P^6t7G#l^^,^# 328 o 

itb^h ' 7t#l%^.^;^ 328 304 
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320 ^m^M 324 ° ' MM 320 #S&i 

^f^^iY%M 334 ^ 318 ' i^X SL,^^kh'\ i^- % M 

334 a^^-i^^ 300 ^®Jl o ^^h ' m.^^ 324 %^^£m. 

>t 320' 318 o ' -fiJ^^^^ffl^l: 

^ 334 ^%.^^M. 300 320 ^^^J^K^v^i ' 
X^#>^#A;i^^'to^[5^^#!,^ 320 M-^ ° 

^ ;iP^ it ^ te. 'It Ife H ^ t& -It Jife # ^ ^ 6fj i§ 

» ^-r^ ' ^it^iJ^^d^jm^-i^tlti^^l^^f ^F^ 
2.*;^4^#Q^ t^;^^itti2^I1^^^7t#^^m ' >j5t 
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ffl lA M. IC — ^^tl^^^i^>fb:^«^lt §e. 

fii 3A 5. 3F Ai^m^^m^^-^^k'^mH^'-^ 

100 - 200 - 300 : 

102 > 202 > 302 : ie.'It^Il 

104 - 204 > 304 : ^ittlJJg-^ 

106 > 306 : lFl^>t 

108 > 308 > 332 : }^^m^M 

110 > 208 > 310 > 312 : 
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112 - 114 - 210 - 214 ^ 314 - 318 : 
116 - 216 ^ 320 : m>t 

118 ^ 220 ^ 324 : m^M 

120 - 122 - 222 > 224 ^ 326 > 328 : 7t#l%^^#^4 

124 - 330 : m^^-^M 

126 : ^hJa.^k^m^^ 

128 - 334 : f^^t^ 

130 - 336 : ^Mf^^M 

132 - 338 : 

206 : 'f^^yf 

212 - 316 : m?^.m 

218 ^ 322 : B]^b6^|#M. 

30V : t&'ltJife:t^#^i^ 

303 : 7t#i^#,^## 
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